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1 .0 Introduction 
Construction of the hydroelectric project proposed for the 
Dickey-Lincoln School sites in northern Maine would create an 88,000 
acre lake inundating 47 miles of the St. John River, 23 miles of the 
Big Black River, 25 miles of the Little Black River and nearly 40 
miles in aggregate of smaller tributary streams. The objective of 
this report is to describe the utilization of the existing fishery 
resource within the project area during the summer of 1976. Informa-
tion collected between Memorial Day and August 15, 1976 is used to 
estimate angler use of the area, total catch and economic value of 
angler use and to profile the user group. 
Three factors operated during the summer of 1976 to make this 
year atypical as far as angler usage is concerned and thus consider-
able care should be used in drawing inferences from this study for 
more typical years. First, 1976 was an extremely wet year Although 
rainfall and runoff figures for the summer are not available at this 
writing, it was obvious in the field that water levels in the main 
stem and tributaries were higher than normal throughout the summer, 
considerably increasing access opportunities by canoe for anglers. 
Access by road, on the other hand, was probably more limited than 
usual Early season washouts at several locations were not repaired 
until late June and rains preceding hurricane Belle (August 6 and 7) 
resulted in additional washouts including the main road between the 
towns of Allagash and St. Francis. Access by road from Quebec was 
also limited by a change in policy by the landowner's management 
organization, North Maine Woods, whereby'full season registration was 
not available to non-residents of Maine until quite late in the 
season. Full season registrations had been available to non-residents 
in prior years but these users were required to pay daily use fees 
during most of the 1976 angling season. 
The third factor making 1976 different from preceding years 
involved changes in fishing seasons and fishing license fees. The 
cost of a non-resident fishing license rose from $15.50 in 1975 to 
$25.50 for 1976 while cost for residents went from $6.50 to $7.50. We 
feel that the increased license fee, combined with unavailability of 
full season entrance registration, significantly decreased Canadian 
usage of the fishery resources of the area in 1976 (see 3.2.1). A 
second change in fishing regulations extended the fishing season in 
brooks and streams in Aroostook County until September 15; in previous 
years the closing date for brooks and streams had been August 15. No 
sampling was carried out during the new last month and we have no 
estimate of utilization of the resource during the extra period. 
2.0 Methods 
2.1 Study Area and Access: The impact area of the proposed 
project includes the main stem of the St. John River from Ninemile 
Brook to Fort Kent, Maine, the Big Black River drainage from the 
Quebec-Maine border to its confluence with the St. John (except for 
most of Depot Stream), a major portion of the Little Black River 
drainage, and varying portions of all lesser St. John tributaries 
between Ninemile Brook and St. Francis. Major emphasis in this study 
was placed on that portion of the area to be affected by the dam at 
Dickey; very little direct information on the area to be affected by 
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the dam at Lincoln School was collected. 
The vast majority of anglers utilizing the area enter by motor 
vehicle or canoe. Access by motor vehicle is controlled by gates 
operated by North Maine Woods (Figure 1 ) except that the lower portion 
of the Little Black drainage, the Falls Ponds and that portion of the 
main stem downstream from Poplar Island Rapids can be fished without 
passing through a gate. Canoeists enter the area either by paddling 
down the main stem from well above Ninemile Brook or down the Big 
Black River from Quebec. In either case, canoeists would not pass 
through a North Maine Woods gate unless they take out upstream from 
Poplar Island Rapids. Canoe parties passing this point could take out 
almost anywhere between Big Rapids and Fort Kent since roads closely 
parallel the river most of the way. 
2.2 Sampling Plan: 
2.2.1: The Population Sampled: Stratified random sampling 
was utilized to collect data so that estimates of total usage and 
catch could be made. In order to design a random survey procedure, 
the population from which the sample is to be drawn must be definable 
and enumerable before the sample is drawn. The number of anglers 
fishing during the season and distribution of their effort through the 
season is unknown but the number of days in the season is known. Thus 
the sampling unit in this survey is a calendar day which is subdivided 
into a morning (0700-1400) and an evening (1400-2100) half day for 
purposes of scheduling samples. A maximum amount of information can 
be obtained from the angler if he is contacted at the end of his 
fishing trip. The gates controlling access by road into and out of 
E s t c o u r t 
the project area provide an ideal place to contact anglers departing 
from the area by road after fishing. The sampling unit is thus defined 
as an Access Point Half-Day—all anglers passing through a randomly 
selected access point on a randomly selected half-day are contacted to 
collect information. 
The sampling period extended from May 26 through August 15, 1976, 
a total of 82 days or 164 half-days. Seven North Maine Woods gates 
(Dickey, Little Black, Estcourt, St. Pamphile, Daaquam, Musquacook and 
Allagash) control access to a major portion of the impact area. This 
combination of time and space units provided a total of 1148 Access 
Point Half-Days (APHD) available in the sampling population. There 
was a loss in availability of 62 APHD because certain access points 
were closed on Sundays, others on Sundays and holidays, some on 
Saturday afternoons and because some roads were impassable to anglers 
on certain days because of washed out bridges. The net available 
number of APHD for sampling anglers leaving the impact area by road 
was 1086. 
It was impossible to assign a space dimension to the population 
of days for canoe anglers passing down the river since they could take 
out at any point along the river downstream from Poplar Rapids without 
passing through a control gate. Three methods were used to obtain 
some estimates of fishery utilization by canoe parties. Eighteen of 
the APHD assigned to gate sampling that were lost because of washouts 
or Sunday closures were utilized to sample canoeing parties at two of 
the most popular take out points, Allagash Landing and Chamberlain 
Landing. Aerial surveys were conducted on randomly selected half-days 
to provide information on the number of canoe anglers. A roving 
survey by road from Ouellette Brook to St. Francis and evening con-
tacts with canoe parties camping overnight at Ouellette Farm were also 
utilized. These latter contacts were not randomized, however, so 
estimates can not be extended to the entire canoeing population. 
2.2.2 Stratification: Utilization of manpower in conducting 
a survey of this sort can be improved if the sampling population can 
be divided into strata to be sampled at different rates roughly propor-
tioned to their importance. Lacking any prior estimates of variance, 
stratification was subjective. The major criterion used was expected 
number of parties passing through a gate in a given time span. For 
example, more parties were expected to depart during the evening half 
day than during the morning half day, so evening half days were sampled 
at a higher rate than mornings. Similarly, more parties were expected 
to depart on weekends and holidays than on weekdays, so sampling was 
more intense on weekends and holidays than on weekdays. Information 
available before the start of the season indicated that much more 
fishing effort would be expended in the area during June than later in 
the season (because of normally decreasing water levels),, so the season 
was divided into an early portion from Memorial Day through July 11 
which was sampled more heavily than the late season extending from July 
12 through August 15. 
Access gates were divided into major access (Estcourt, St. 
Pamphile, Dickey and Little Black) and lesser access (Allagash, 
Daaquam and Musquacook) strata on the basis of the area of project 
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impact served by roads from each gate. This classification was made 
on the basis of information available before the season. As it turned 
out, the Little Black gate was never installed so there was no control 
of access on that road. However, the road from Dickey up the Little 
Black River towards Estcourt was not passable for two-wheel drive 
vehicles between Dead Brook and Little Falls Pond. Thus a predicted 
major access route was in fact, relatively unimportant. A station 
was established on the road for voluntary angler contact but some of the 
sampling periods anticipated at the Little Black gate were reassigned 
to Allagash and Chamberlain Landings for contacting canoeing parties. 
The number of angling parties passing through the Musquacook gate after 
fishing in the project impact area turned out to be nil Some of the 
sampling times assigned to Musquacook were reassigned (especially in 
the late season) to the Allagash gate which turned out to be utilized 
more than expected, especially by parties fishing the Brown Brook 
drainage. 
Combinations of time and place that formed the population were 
thus divided into 16 strata containing variable numbers of APHD. The 
proportion of APHD to be sampled within each stratum was predetermined 
» 
and actual APHD to be sampled were drawn at random before the start 
of the season with the restriction that no more than six APHD could be 
sampled on a given calendar day in the early season or three in the 
late season because of manpower available. The proposed sampling 
proportions and the actual rates achieved for each stratum are listed 
in Table 1. Reduction in sampling effort from proposed proportions 
resulted mainly from samplers' inability to reach certain access 
points on certain days due to road conditions or vehicle failure, 
If roads were completely impassable to all vehicles, a reduction in 
APHD was made, but if the possibility of some fishing parties using 
the area could not be ruled out no adjustment was made. In many casesf 
substitution of other sampling sites or days could not be made without 
destroying the random nature of the sampling plan. This problem was 
particularly acute for weekend and holiday APHD because of Sunday and 
holiday closures at the St. Pamphile and Daaquam gates, 
2.3 Data Collection: A member of our field crew personally 
interviewed each party containing anglers as it departed from the 
project area through a selected access point during a selected half-
day. Only parties containing anglers were interviewed; we collected 
no data on parties which had not fished in the area. Data were col-
lected on a party rather than an angler basis with one person, usually 
the driver, serving as spokesperson for the party, The interview was 
a standardized procedure; a copy of the interview form is appended to 
this report. The same procedure was followed with canoeists contacted 
at the two landings; again data was collected on a party basis. Each 
party was asked to pinpoint the area fished, but it was usually 
impossible to determine whether all effort and catch were confined to 
streams projected for inundation unless the party had fished only the 
main stem of the St. John or the Big Black Rivers. Data collected 
during an interview were subsequently coded for automatic data pro-
cessing according to the standardized form used by the Maine Depart-
ment of Inland Fisheries and Wildlife. 
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2.4 Analysis of Data 
2.4.1 Selection of a statistic for the Sampling Average: 
The median (mid-point of the frequency distribution of responses) was 
selected to describe the sample average in most instances because of 
the asymmetric distribution of values. The median is not affected by 
extreme values to the same extent as the mean (Sokal and Rohlf, 1969). 
An alternative procedure involving normalizing the data by transforma-
tions would require more time and might not improve the results 
appreciably. 
meters estimated from sample statistics include the mean value (with 95% 
confidence interval) for the variables: total catch by species, number 
of anglers utilizing the area, total angler days expended in the area 
and money expended by the using public. Standard procedure (Snedecor 
and Cochran, 1967) for estimating a population mean (yst) from sample 
statistics in a stratified random sampling design is: 
where, Nh is the size of the h th stratum, y^ is the sample mean within 
the h^  th stratum, and N is the size of the population. A confidence 
interval can be placed around the estimated population mean (yst) 
having calculated the standard error, s(yst), using the following 
equation: 
2.4.2 Estimation of Population Parameters: Population 
y st = — n -
(i - * h) 
where, W h = Nh/N, the relative weight attached to the h th stratum, 
? 
s h = sample variance of the h th stratum, n h = sample size within the 
hi th stratum, and <j>h = sampling proportion within the h^  th stratum. 
Because the basic sampling unit is the Access Point Half-Day 
(APHD), estimates from the samples are means per APHD. The total 
value for any particular variable is simply the sum of stratum sub-
totals, zNhyh-
3.0 Results 
3.1 Treatment of Data: A total of 306 angling parties were 
interviewed at the seven gates and two canoe landing areas. Eighty-
six percent of these parties had fished almost exclusively in waters 
anticipated to be inundated by the construction of Dickey Dam. (This 
figure is a subjective estimate because it was usually impossible to 
pinpoint the location fished on the smaller brooks. Decisions were 
based primarily on locations of access points to the brook in questioa) 
The remaining 14% of the parties had either fished in several 
different areas, some within the flooding area and some not, or had 
fished streams with access both above and below the point of maximum 
flooding, i .e. Campbell Brook (Little Black drainage) .or Chementicook 
Stream. It was not possible to separate the catch or effort of the 
latter groups into portions for each type of water; all data acquired 
from these parties are included in the tabulations. 
Sample sizes for some categories of results are less than 306 
because of incomplete interviews. These resulted from an angling 
party's refusal to answer certain questions, an interviewer1s failure 
to ask one or more questions or a language barrier (French-English) 
between the party and interviewers. These incomplete interviews are 
included wherever possible in order to obtain maximum information 
V 
from the data. \ 
3,2 Description of the User Group 
3.2.1 Residence: Maine residents made up 87 per cent of 
the 306 parties interviewed and 85 per cent of the resident anglers 
had permanent homes in Aroostook County. Other U.S. residents account-
ed for 8 per cent of the total while Canadian angling parties totalled 
5 per cent. The total of 13 per cent for nonresident anglers differs 
substantially from visitor data reported by North Maine Woods for the 
years 1974 and 1975 (data provided by Mr. Tom Dickens, NMW). Between 
35 and 40 per cent of all visitors in 1974 and 1975 (both fishing and 
hunting seasons combined) were nonresidents of Maine. 
3.2.2 Seasonal Residence: Only 35 fishing trips originated 
from a seasonal residence. In all but one instance this seasonal 
residence was located in Maine, the exception being a Canadian party 
from a seasonal residence in Estcourt, Quebec. Furthermore, the loca-
tion of the seasonal residence in Maine was in northern Aroostook County 
in all but'one case. 
3.2.3 Distances Travelled from Residence: Angling parties 
interviewed travelled a total of 36,563 miles from permanent residence 
to their fishing areas in the St. John valley. Parties most commonly 
drove between 50 to 100 miles (Figure 2 ); the median distance was 70 
miles. Other than Allagash itself (58 parties), the most frequently 
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listed residence locations were Caribou (55 parties), Ft. Kent (24). 
St. Francis (19), New Sweden (18) and Madawaska (16). Angling trips 
originating from a seasonal residence were commonly 10 miles or less 
in distance travelled originating in Allagash, Estcourt Station or the 
unorganized townships within the St. John Valley for the most part. 
3.2.4 Age Composition of User Group: The most common age 
group of party spokespersons was found to be 25 - 32 years (Figure 3 ). 
The low number of spokespersons younger then 16 should not be inter-
preted as a scarcity of children (154 anglers not requiring licenses 
because of age were counted during the study). Rather, the party 
spokesperson was quite often the driver of the vehicle; his age would 
be recorded rather than that of the accompanying children. 
3.2.5 Income Level: The 1975 gross family income of party 
spokespersons is shown in Figure 4 A Tnajority (53 per cent) of party 
t 
spokespersons reported an income less than $10,000. 
3.2.6 Seasonal Distribution of Angling: Monthly distribution 
of angling parties was found to be as follows: 
Month No. of Parties 
May 26 
June 158 
July 113 
August 9 
Total 306 
Although heaviest utilization during June and July is clearly indicated, 
it should be noted that sampling was carried out during the entire months 
of June and July; interviews were conducted in May only from the 26th 
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through the 31st, and in August from the 1st through the 9th. Never-
theless, heaviest fishing pressure probably does occur in June and 
July, as statistics compiled by North Maine Woods for 1975 show 
(personal communication with Mr. Tom Dickens, NMW): 
Month Visitordays by Anglers 
May 8,517 
June 15,278 
July 9,019 
August 5,410 
September 1,557 
It is important to note that brooks and streams were closed td fishing 
after August 15 and rivers after September 15 in 1975. 
3.2.7 Party Size: Mean party size was 2.9 anglers 
(median = 2.4), while the number of anglers in each party was most 
commonly two (Table 2 ). Although all parties contained anglers, 37 
parties (12 per cent) included at least one non-angler. 
3.2.8 Trip Duration: Median trip length was 1.4 days (Table 
3 ); however, 58 per cent of all parties fished only one day. All but 
3 per cent of the total parties interviewed spent one week or less on 
their fishing trips. 
3.2.9 Lodging Facilities: Of the 143 parties spending more 
.than one day in the area 86 angling groups (60 per cent) utilized 
forest campsites maintained by North Maine Woods (Table 4 ). Private 
sporting camps were the next most commonly used lodging facility in the 
Total visitordays by anglers passing through all NMW gates. 
area. Only four parties stayed in hotels, motels or tourist rooms, 
while 18 groups used private homes, usually those of relatives or 
friends in the St. John Valley. 
3.2.10 Annual Usage: Median annual usage for fishing was 
10-3 days (Table '5 ); however, 34 per cent of all parties fished on 
the average at least once per week throughout the season (20 week 
season, 1 May - 15 September). 
3.2.11 Previous Usage: Median previous usage for 275 par-
ty spokesperson responding, was 15.0 years (Table 6 ), while 67 per 
cent of those anglers interviewed had previously fished the St. John 
for 20 years or less. Only 13 of the parties (4%) were on their first 
fishing trip to the St. John. 
3.2.12 Guides: Only two parties utilized guides during 
their fishing trips in the area. One guide was employed by each party 
and the total number of guide-days for the period amounted to three. 
3.2.13 Water Body Preference: A preference for running 
waters is exhibited by the fact that 33 per cent of all parties pre-
ferred fishing brooks or streams, 15 per cent rivers, and 23 per cent 
running waters of any size (Table 7 ). Six per cent of the angling 
parties preferred ponds or lakes, while 22 per cent had no preference 
for fishing waters. 
3.2.14 Species Preference: Anglers were asked three ques-
tions pertaining to species preference: 
1) Which species do you prefer to catch in the St. John drainage? 
2) Which species do you fish for Tntrst, taking all fishing into 
account? 
3) Which species do you most desire to catch, taking all fishing 
into account? 
We found that 86 per cent of all parties interviewed preferred to 
catch brook trout in the St. John (Q. 1); 96 per cent fished for brook 
trout most of all (Q. 2); and 92 per cent desired to catch brook trout 
more than any other species (Q. 3). Other species preferred by 
sampled angling parties (Q. 3) included landlocked Atlantic salmon, 
lake trout, brown trout, white perch, "bass", and bluefish. 
It may be argued that the species preference expressed by an 
angler is inherently biased by his preference for a particular type 
of water body. For example, an angler who prefers to fish in brooks 
and streams would be expected to prefer a species such as brook trout 
rather than lake trout or bass, species more likely preferred by lake 
and pond fishermen. In order to investigate the extent of such bias 
influencing the overwhelming preferences for brook trout expressed by 
St. John anglers, species preferences were stratified according to 
water body preference (Table8 ). An unquestionable preference for 
brook trout by sampled anglers can be seen regardless of water body 
preference. 
Comparison of species and water body preferences expressed by 
St. John anglers with those of a statewide sample of anglers would 
give additional insight into the questions of where and for what 
species anglers fish in Northern Maine. Unfortunately statewide 
information is not available at this time. Such a study is being 
conducted by the Maine Department of Inland Fisheries and Wildlife. 
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3.2.15 Locations Fished: Distribution of angling pressure 
among various drainage subdivision of the upper St. John is shown in 
Table 9 The section containing the highest portion of fishing (71 
per cent) was that area of the St. John River, mainstem and tributar-
ies between the confluences with the St. John of Chementicook Stream 
and Allagash River. Relative utilization of other areas is shown in 
Table 9; however, the next most fished section, White Brook down-
* 
stream to Chementicook, contained only 8 per cent of all fishing trips. 
3.2.16 Fishing Method: A total of 49 per cent of all par-
ties employed bait casting (worms), while 19 per cent relied solely 
on fly fishing (Table 10). Those angling parties using both fly cast-
ing and worm fishing amounted to 30 per cent. Only 2 per cent of the 
parties interviewed fished by trolling. The majority of angling par-
ties interviewed (72 per cent) fished from shore without the aid of 
a canoe or other craft (Table 11 ). 
3.3 Catch and Effort Reported by Angling Parties: 
3.3.1 Catch by Species: Angler catches -of brook trout, 
landlocked Atlantic salmon, lake trout, and whitefish recorded for 
the period 26 May through 15 August 1976 were shown in Table 12 All 
of the lake trout and six of the whitefish listed in Table 12 were re-
ported by parties which fished both inside and outside (Allagash R. 
drainage) the project area. The remaining eight whitefish were re-
l 
ported by two parties: the first fished Polly Pond and the main stem 
of the St. John; the second was a canoe party which spent 6% days on 
the St. John and Chementicook Stream (starting point unknown). Fish 
Polly Pond (unnamed on USGS Topographic maps) drains into the St. 
John via Conners Brook, approximately 4 miles below Ninemile Brook. 
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not retained by anglers were either of legal size or sublegal, the 
following regulations being in effect: 
Species 
Brook Trout 
Minimum Length Limit 
1 
Daily Creel Limit 
Salmon 
Lake Trout 
Whitefish 
6 in. 
12 in. 
14 in. 
No size limit 
12 fish or 7.5 lbs. 
in the aggregate. 
8 fish (no weight 
limit). 
3.3.2 Angling Effort: The 306 parties interviewed in 
this study contained 830 anglers, who reported a totdfl of 1754 angler-
days of fishing effort (Table 13). Mean catch of brook trout per 
angler-day was calculated to be 5.5 for the entire sampling period. 
Catch per effort calculations for salmon, lake trout and whitefish 
were not made because of the small numbers of these species being 
reported by anglers (Table 12). 
3.4 Total Catch and Effort Estimated from the Sample: Using 
the method described in Paragraph 2.4.2, estimates of total brook 
trout catch and angling effort were calculated from the sample for 
the period 26 May through 15 August 1976 (Table 14). Catch estimates 
for salmon, lake trout and whitefish were not calculated due to the 
small numbers of these species recorded during the actual sampling 
period (Table 12). 
3.4.1 Estimated Brook Trout Catch: Mean catch of brook 
trout per Access Point Half Day (APHD) was estimated to be 19.9 
No minimum length on brook trout taken from brooks and streams 
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(±2.8, p= .95). Estimated total catch for the entire 1086 available 
APHD1s existing in the period 26 May - 15 August 1976 was 21,610 
(±3,058, p= ,95). 
3.4.2 Estimated Angling Effort: The mean number of anglers 
per APHD was estimated to be 2.5 (±0.2, p= .95) with an estimated 
total of 2,683 (±218, p= .95) anglers exiting the project area through 
access gates during the period 26 May through 15 August 1976. Fish-
ing effort was similarly estimated to be 5.7 (±1.2, p= .95) angler-
days per APHD with a total of 6,199 (±1,332, p= .95). 
• 
3.5 Additional Estimates of Angling Effort in Impact Area: 
3.5.1 Instantaneous Angler Counts: As part of this study 
the U.S. Army Corps of Engineers arranged to have aerial reconnais-
sance flights made over the impact area to obtain instantaneous counts 
of anglers. A total of 18 flights were flown between 26 May-15 August 
1976 according to a pre-established stratified random sample of half-
days. Morning flights began at 8 a.m. and afternoon flights at 3:30 
p.m. In addition to stratification by time (weekday, weekend/holiday, 
morning, afternoon) the entire impact area was subdivided into six 
subdrainages (Table 15). During a sampling flight all visible anglers 
(canoeists plus shore anglers) were counted in each of these six areas. 
The total number of anglers utilizing the impact area can not be 
estimated from the sample because of the possibi1ity of counting an 
angling party more than once on successive flights (canoe parties 
generally take from six to nine days to travel the river to Ft. Kent 
and could have easily been counted more than once on successive 
flights). Each counted angler can be taken to represent one angler-
day of fishing effort however, because morning and evening flights 
were never flown on the same day. Morning and evening angler counts 
were combined within the weekday and weekend/holiday strata in order 
that the results could be expressed as "angler-days per day" When 
this figure is multiplied by the number of days in the season, the 
result is roughly comparable to the effort estimates produced by 
gate interviews (Section 3.4.2, Table 14). 
The angler population sampled by aerial counts differs from the 
population sampled by exit interviews at gates, although the two over-
lap considerably. The aerial samples include canoe parties which did 
not exit through gates but do not include anglers fishing away from 
the main stem of the river on streams like Chementicook, Pocwock, 
Twomile and Fivemile which have road access points considerably above 
the main stem. Gate samples include the latter group plus local 
residents fishing in the evening only but do not include many canoe 
parties nor anglers fishing in the portion of the St. John main stem 
between the Little Black River and Fort Kent. Both surveys sampled 
anglers fishing from shore at the confluence of the main stam and all 
the tributaries and shore anglers in the Little Black and Big Black 
River systems. It is not possible, therefore, to determine the num-
ber of canoe parties fishing within the impact area by comparing 
flight data and gate interview data. Rough estimates of the propor-
tion of canoeists within each subdrainage can be made on the basis of 
road access to the river in the subdrainage. Angling effort in the 
portion from Ninemile Brook to the Big Black River is probably largely 
by canoe parties because of limited road access (Table 9 lists only 2% 
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of the parties interviewed at gates fished this area, equivalent to 
about 125 angler-days during the season, while aerial counts summarized 
in Table 15 indicate approximately 2,000 angler-days for this portion 
of the drainage). Each of the other subdrainages has somewhat better 
road access and probably a higher proportion of anglers reaching the 
river and tributaries by North Maine Woods access points. Nevertheless, 
unusually high water conditions during the 1976 season probably allowed 
more canoeists to use the river throughout the summer than would be 
found in a normal water year. Considering the overlap in populations 
between the estimate of Section 3.4.2 and this Section, we feel it 
reasonable to estimate that angler effort expended in recreational use 
of the fishery resource within the project area in 1976 was not less 
than 6,000 and not more than 11,500 angler-days. 
3.5.2 North Maine Woods Visitor Registration Data: Each 
visitor entering North Maine Woods is required to register at an entry 
checkpiont, declaring destination, purpose and duration of his proposed 
stay in the area. The total number of anglers registering in 1974 and 
1975 at six of the seven checkpoints covered in this study were as 
follows (data provided by Mr- Tom Dickens, North Maine Woods): 
NMW Gate 1974 1975 
Allagash 1590 693 
Dickey 1217 612 
Estcourt 414 228 
St. Pamphile 835 161 
Daaquam 955 782 
Musquacook 313 1184 
TOTAL 5324 3660 
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It should be noted that the NMW data show al^ anglers passing through 
these gates, not just those fishing within the Dickey-Lincoln ir^pact 
area. Except for canoe parties transiting the river, that portion of 
the St. John drainage reached through the Daaquam and Musquacoo* gates 
is outside the impact area. Both these gates plus the Allagash gate 
provide access to the Allagash watershed as well as to the St. John 
watershed. Direct comparison with our estimates of fishing effort 
(Table 13) thus would not be possible. 
3.6 Expenditures Directly Related to Fishery Resource Utilization 
Reported by Angling Parties: Angling parties were asked to estimate ex-
penditures for lodging, food, use permits, guides, transportaticn and 
miscellaneous items applicable to the particular trip they were finishing 
at the time of the exit interview. All data are tabulated on a per party 
trip basis. Responses to these questions were extremely variable for 
several reasons and thus the means and totals to be presented h2ve large 
variances and very wide confidence intervals. Foremost among the reasons 
for variability was the large number of parties on one day trips which 
reported no expenditures at all. Even among parties staying more than 
one day within the project area there seemed to be a strong tendency not 
to consider food taken from home and gasoline already in the vehicle as 
expenses of the trip. This results in a large number of zero expenditures 
for food and transportation. Medians are given in the discussions of 
expenditure items and both means and medians are listed in the discus-
sion of total expenditures. 
3.6.1 Lodging: A total of 94 per cent of all parties inter-
viewed spent no money on lodging (Table 16). due largely to the high 
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proportion of single day trips (Table 3) and to the utilization of 
forest campsites by most parties fishing more than one day (Table 4 ). 
Camping fees are included in the general user fee charged by North 
Maine Woods both to residents and nonresidents. Total expenditures 
on lodging by all parties interviewed amounted to approximately 
$1,100 for the entire sampling period. 
3.6.2 Food: A total of approximately $7,195 was spent by 
anglers on food, with median food expenses per party per trip of 
$4.62. However, 44 per cent of all parties interviewed claimed no 
expenditures on food (Table 17). 
3.6.3 User Fees Paid to North Maine Woods: Total fees paid 
to NMW by all parties interviewed amounted to approximately $1,973 
(Table 18). The following fees were established by NMW for 1976, 
and were charged to all recreational visitors 15 years of age and over: 
Maine residents: $1.00/person/day for registration 
and camping; $5.00/person seasonal pass 
Nonresidents: $3.00/person/day for registration and 
camping; no seasonal pass available, however $15.00 
maximum fee/person/visit 
The large proportion of parties (48 per cent) not paying a fee to NMW 
for their visit reflects the fact that these anglers had purchased 
seasonal passes during an earlier trip. 
3.6.4 Guides: A total of $112 was spent on guides by the 
two parties requiring such services. Average cost for guide services 
could not be realistically determined from only two parties; however, 
a fee of $20 - 25 per day for a guide is probably a reasonable esti-
mate. 
3.6.5 Travel: A total of $4113 was spent by all angling 
parties for transportation, with 48 per cent spending $5 or less for 
gasoline and any other transportation services (Table 19). 
3.6.6 Miscellaneous: Miscellaneous expenses were reported 
by only 13 per cent of all parties interviewed (Table 20). This 
cost category included expenses such as fishing tackle and camping 
equipment purchased for the trip. Fees for nonresident temporary 
fishing licenses purchased for use in the St. John Valley were also 
included in this category. 
3.6.7 Total Expenditures: As pointed out above, a large 
number of parties reported no expenditures at all. The result of 
many zero expenditures is that the mean is quite different from the 
median expenditure for many categories. Variation in party size also 
contributed to the variability of expenditures. The expenditures of 
a large party influence the mean more than the median. Finally, trip 
duration also influences party expenditures to a considerable degree, 
but not consistently. For example, one party of four persons spend-
ing seven days in the area reported total expenses of only $65 and 
another party of four spending eight days reported expenses of $109 
At the other end of the spectrum was a party of -seven which spent over 
$300 for a 2-day trip and a party of six whose 9-day trip cost well 
over $1,000. 
Median and mean expenditures for each category of expense are 
summarized in Table 21. Startling differences between means and 
medians, resulting from the many parties reporting no expenditures, 
are clearly evident. An independent calculation of total expenses per 
angling party, derived from the 297 interviews providing data (includ-
ing zeros) for all categories, indicates a median expenditure of $20.19 
and a mean expenditure of $51.49 per party per trip compared to the sum 
of category means of $52.52. The differences in expenditures by par-
ties staying only one day (or less) compared to parties staying for 
several days is illustrated in Table 22 where parties are stratified 
into three groups: those not remaining overnight, those spending 
two to four days in the study area, and those spending five or more 
days. If the three summary means are combined into a mean total 
expenditure weighted according to the number of parties in each cate-
gory, the result is a total expenditure per party of $44.65. Taking 
into account all the variation affecting these means, it seems reason-
ably safe to assume that, over the whole season, the mean expenditure 
of an hypothetical "average" party would be between $40 and $50. 
3.7 Estimated Total Expenditures by Angling Parties in 1976: 
Estimation of the total amount expended by angling parties for trips 
to the impact area between May 26 and August 15, 1976 can be approached 
in a number of ways. None of the approaches produces a very precise 
estimate because of the wide variation in party expenditures discussed 
in Section 3.6. The most direct estimate, that utilizing the strati-
fied random sample of total expenditures following the method of Sec-
tion 2.4.2, yields a value of $53,889 ± $15,561 for all angling par-
ties during the season. A second procedure utilized the estimated 
number of anglers for the season (2,683 ± 218, Table 14), the mean 
party size (2.9 ± .2 anglers, Table? ) and the mean expenditure per 
party ($51.49 ± $12, Table 12 ). This procedure provides an estimate 
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of $47,637 ± 20,579. A third procedure, similar to the second except 
that it utilized expenditure estimates stratified by trip duration 
(Table22 ), yields a figure of $49,928 (no confidence interval was 
computed). It would appear, then, that the expenditures by angling 
parties departing from the impact area through North Maine Woods gates 
were in the vicinity of $50,000 in 1976. It is unfortunate that this 
study was not designed to collect similar expenditure information from 
canoe parties. Although it has been possible to include this group in 
the resource utilization statistics (Section 3.5.1), insufficient 
exit interviews were conducted to estimate the amount spent by this 
group. On a per party basis, it would be expected to be considerably 
higher than that spent by anglers covered in our survey. The $50,000 
figure, then, should be considered a minimum for total angler use. 
4.0 Discussion 
4.1 Angler Profile: Based on information collected during exit 
gate interviews it is possible to assign the following list of attri-
butes to a typical St. John angler (party spokesperson) who currently 
fishes within the impact area using North Maine Woods roads: 
---He is typically male, between the ages of 25 and 32 and his 1975 
gross income was probably less than $10,000. 
— H e is a Maine resident who permanently resides in Aroostook County 
and travels between 50 and 100 miles to his fishing area in the St. 
John Valley. 
----He most often fishes during the months of June and July, and is 
commonly accompanied on his fishing trip by one or two additional 
anglers. Only rarely will a non-angler be included in the party. 
- — H e will generally spend one to two days per fishing trip, but over 
an entire season will spend a total of about 10 days in the area. 
- — H e is familiar with the area, having fished it for many years and 
does not ordinarily require services of a guide. 
- — H e typically comes to catch brook trout and prefers fishing for 
trout in running waters, especially brooks and streams. 
- — H e will usually catch five or six brook trout per day of fishing 
and would not ordinarily catch any salmon, lake trout or whitefish on 
a typical fishing day. 
— H e most often fishes with worms, although he may also fly fish. 
Ordinarily a canoe or other craft would not be used and his fishing 
would be done from shore. 
— If he does spend the night in the area he will typically stay at a 
North Maine Woods campsite, or he occasionally may use a private 
sporting camp. 
— H e may consider that his trip cost him nothing because he brought 
food from home and used the gasoline already in his car, but the mean 
expenditure for parties staying for less than five days was $15.00 
per party per day; most of it for food, gasoline and user fees. 
4.2 Dollar Value of the Sport Fishery 
4.2.1 Cost per Angler-day of Recreation: Several alterna-
tive estimates of total expenditures by anglers using the fishery 
resource within the impact area were offered in Paragraph 3.7- The 
amount of money spent by anglers seeking recreational fishing was 
estimated using each method to be roughly $50,000 for the period 26 
May through 15 August 1976. It was pointed out that this estimate of 
the monetary value of the resource was probably minimal due in part 
to the lack of expenditure information from canoe parties. Other 
factors, such as high water conditions and altered user and license 
fees (see Paragraph 1.0) probably served to decrease fishing effort 
during the 1976 season and thus led to a lower monetary estimate 
than might have been obtained during a more normal year-
Another method of evaluating the dollar value the fishery 
resource involves computation of the cost per angler-day, the amount 
of money an individual spends for a day's recreational fishing. Based 
on total expenditures of $15,294 (Table 12) and total fishing of 
.1754 angler-days (Table 13) reported by interviewed parties, the 
cost per angler-day amounts to $9.72. This cost per unit effort 
assessment of the fishery is probably a more meaningful indication of 
of its dolar value than the estimates of total expenditures. Factors 
such as adverse water conditions that would affect total effort over 
an entire season should not influence cost per unit effort, although 
there would be a concomitant decrease in total expenditures during 
a poor water year. However, several other factors that adversely 
influenced estimates of total expenditures (see Paragraphs 3.6 and 
3.7) would also affect the cost per angler-day. First, the large 
proportion of anglers reporting zero expenditures (primarily one-day 
parties) did actually spend money for gas and food brought along for 
the day. Secondly, the lack of expenditure information from canoe 
parties probably reduced the cost per unit effort estimate, due to 
the kinds of expenses incurred during an extended canoe trip (e.g. 
guides, flight service) that were not reported by the group of 
anglers for which the value of $9.72 was calculated. The value of 
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$9.72 per day's recreational fishing should thus be regarded as a 
minimum estimate. 
criteria were established by the Water Resources Council (Federal 
Register, V. 38, No. 174, Part 3, 10 September 73) for classifying 
water based recreational resources: 
Involves primarily those activities 
attractive to the majority of outdoor 
recreationists and generally requires 
the development and maintenance of 
convenient access and adequate 
facilities. 
Specialized $3.00 - 9.00 
Involves primarily those activities 
for which opportunities, in general, 
are limited, intensity of use is low, 
and often may involve a large personal 
expense by the user. 
The value of $9.72 per angler-day of recreation would certainly place 
the fishery resource currently existing in the impact area within the 
specialized category. 
Additional standards are also available in the most recent 
national survey of fishing and hunting published by the Bureau of 
Sport Fisheries and Wildlife (1972) for 1970. According to this 
census of anglers across the country, the average freshwater fisher-
man spent $6.30 per day's fishing. Although this value would un-
doubtedly be higher in 1976 due to inflation, the 1970 national 
average expenditure also included expenses such as fishing licenses 
4.2.2 Comparison with National Standards: The following 
Type of Outdoor 
Recreation Day 
Range of Unit 
Day Values 
General $0.75 - 2.25 
and all fishing equipment purchased that year by the angler Includ-
ing such items in the cost per angler-day for the St. John fishery 
would raise the value beyond $9.72 and undoubtedly well above the 
national average. 
4.3 Precision of Estimates: Any survey designed to sample 
multiple attributes of a population sacrifices precision in estimates 
i 
of some attributes to gain information on other attributes. Pre-
cision is defined, for purposes of these comparisons, as 100 times 
the standard error of the mean divided by the mean obtained from the 
stratified sample (see Section 2.4.2). Precision is a function of 
sample size, thus precision can be increased by increasing sample 
size. In this survey, sample size could have been increased without 
increased labor costs by concentrating sampling effort at those gates 
where the most traffic was expected, i.e. Dickey, Little Black and 
Estcourt. This scheme, however, would have sacrificed information 
on geographic distribution of the catch within the impact area. 
Canoe parties could have been more fully sampled by stationing 
interviewers at every potential landing spot or by requesting canoe 
parties to stop for an interview at some definite place (i.e. Walker 
Brook Campground) according to some randomized scheme. This would 
probably have increased the precision of the expenditures estimate 
at the cost of sampling at one or two of the NMW gates. 
Total number of anglers exiting the study -area through NMW gates 
was the most precisely estimated of any of the population parameters 
(Table 23) and total catch of brook trout was the second most pre-
cise figure, however the latter figure is subject to vagaries of 
memory for parties fishing several days. Estimation of total angler-
days was almost equally precise by either method (Table 23). Descrip-
tive material on the sample actually interviewed is contained in 
Appendix B. This decription can be used in evaluating possible 
alternatives for increasing the precision of estimates of certain 
attributes while losing precision on others. 
4.4 Present Utilization of the Fishery Resource: Current fish-
ing opportunities in the area seem to be attractive, as evidenced by 
the high proportion of anglers returning year after year Impound-
ment of a substantial portion of the drainage would of necessity alter 
the existing brook trout fishery in various running waters within 
the impact area. Actual catch of trout is undoubtedly a major 
attractant to anglers under present conditions, as evidenced by the 
large proportion of brook trout retained by fishermen. Another 
attraction presently existing in the area might be those aesthetic 
experiences enjoyed while fishing. In any case the relatively large 
amount of money spent for a day's fishing illustrates the value the 
St. John angler places on the existing fishery resource. 
5.0 Summary 
A stratified random sample of 306 angling parties completing 
fishing trips within that portion of the St. John River drainage 
controlled by North Maine Woods checkpoints was used to characterize 
utilization of the fishery resource within the impact area of the 
proposed Dickey-Lincoln School Hydroelectric Project. Angler inter-
views conducted at North Maine Woods gates were supplemented by 
aerial observations of angler effort. Data obtained from the 
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sample were then used to infer utilization for the tiir.e period 
extending from 26 May to 15 August 1976. 
Maine residents^ made up 87% of the sample and 85% of the Maine 
residents were from Aroostook County. They drove an average of 70 miles 
to their fishing areas and more than half fished only one day per trip. 
Median annual usage was 10.3 days however and 34% of the party spokes-
persons fished an average of once a week. Fishing pressure was heaviest 
in June and early July. Median previous usage of this particular 
resource was 15 years and only 4% of the parties were fishing the St. 
John drainage for the first time. Brook trout was the principal 
species sought by anglers and more than 70% preferred to rish in run-
ning waters as opposed to ponds and lates or no preference. Worms were 
used exclusively as bait by half the parties, 20% used fly fishing 
exclusively and most of" the rest combined ttiese two methods. 
Based on the sample, we estimated that approximately 2700 
anglers exerted a pressure of approximately 6,200 angler-days 
on the resource and creeled approximately 21,600 brook trout during 
the season. Estimates of angler effort derived from aerial counts 
agreed fairly closely with estimates from gate counts, but include 
different groups of anglers. For this reason, we feel that an upper 
limit of 11,500 angler-days for the sampling period is reasonable. 
Angling effort by anglers passing through North Maine Woods gates 
was concentrated on that section of the St. John and its tributaries 
between Chementicook Stream and the Allagash River, including the 
Little Black River drainage. Aerial observations> however, indicated 
that fishing effort between Ninemile and the mouth of the Big Black 
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River was nearly equal to that between Chementicook Stream and the 
Allagash River 
Estimates of angler expenditures directly related to fishery 
/ 
resource utilization were considerably more variable than estimates 
of catch and effort. A large number of parties reported no expendi-
tures at all Median expenditure per party was $20, mean expenditure 
was $50 and the mean expenditure per angler day of effort was $9.70 
Extending the latter two figures to the whole population yields an 
estimated expenditure of $50,000 by anglers utilizing the impact area 
during the sampling period. This estimate does not accurately reflect 
expenditures by canoe parties, however 
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Table 1. SUMMARY OF SAMPLING PLAN, 26 MAY - 15 AUGUST 1976 
Sampling Proportion 
Available 
APHD's 
(Percent) 
Stratum 
Proposed Achieved 
Early Season 
Major Access 
Weekend/holiday 
Morning 57 37.5 30 
Evening 57 75 60 
Weekday 
Morning 120 20 18 
Evening 120 37.5 32 
Lesser Access 
Weekend/holiday 
Morning 41 25 27 
Evening 41 37.5 41 
Weekday 
Morning 91 10 13 
Evening 91 20 27 
Late Season 
Major Access 
Weekend/holiday 
Morni ng 34 25 15 
Evening 34 50 38 
Weekday 
Morning 100 12 9 
Evening 100 20 16 
Lesser Access 
Weekend/holiday 
Morning 25 10 4 
Evening 25 20 16 
Weekday 
Morning 75 12 11 
Evening 75 12 12 
Total 1086 
T A B L E 10,11 
Table 2. SIZE OF ANGLING PARTIES1 
Number of Sampling Season 
Party Members Early Late Total 
1 13(35) 6(3) 13(38) 
2 40(103) 39(18) 40(121) 
3 23(60) 17(8) 22(68) 
4 11(29) 22(10) 13(39) 
5 5(14) 6(3) 6(17) 
6 4(10) 6(3) 4(13) 
>6 4(9) 2(1) 3(10) 
Mean 2.9 3.1 2.9 
N 260 46 306 
l 
Per cent of total with actual number of parties in parentheses. 
Table 3. TRIP DURATION1 
Duration in Samplinq Season 
Days Early Late Total 
1 59(153) 49(22) 58(175) 
2-4 32(82) 47(21) 34(103) 
5-7 6(16) 2(1) 6(17) 
> 7 3(8) 2(1) 3(9) 
Median 1.3 1.5 1.4 
N 259 45 304 
l 
Per cent of total with actual number of parties in parentheses. 
T A B L E 2, 3 
Table 4. LODGING USED BY ANGLING PARTIES1 
Sampling Season 
Type of Lodging Early Late Total 
2 
No Lodging 
(Day trip) 
54(140) 47(21) 53(161) 
Forest Campsite 27(71) 33(15) 28(86) 
Sporting Camp 10(26) 9(4) 10(30) 
Hotel, Motel or 
Tourist Room 
1(2) 2(2) 1(4) 
Private Campground 2(5) 0(0) 2(5) 
Private Home 6(15) 7(3) 6(18) 
N 259 45 304 
l 
Per cent of total with actual number of parties in parentheses. 
2 
The number of parties reporting no lodging is less than the number 
reporting a trip duration of one day (Table 3). This inconsistency 
apparently arose from parties that remained overnight with friends 
or relatives in the Allagash-Fort Kent area but fished on only one 
calender day. 
l 
Table 5. ANNUAL USAGE BY ANGLING PARTIES 
Samplinq Season 
Annual Usage (Days per Season) 
1-10 11-20 >20 Median N 
Early 52(131) 14(36) 34(85) 10.3 252 
Late 52(21) 15(6) 34(14) 10.2 41 
Total 52(152) 14(42) 34(99) 10.3 293 
V e r cent of total with actual numbers of parties in parentheses 
T A B L E 4 . 5 
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Table 6L PREVIOUS USAGE Bv ANGLING PARTIES1 
Years of 
Previous Usaqe 
Sampling Season 
Early Late Total 
0-10 40(94) 50(21) 42(115) 
11-20 24(56) 28(12) 25(68) 
21-30 18(42) 7(3) 16(45) 
31-40 10(23) 5(2) 9(25) 
>40 8(18) 10(4) 8(22) 
• 
Median 15.2 10.5 15.0 
N 233 42 275 
l 
Per cent of total with actual number of parties in parentheses. 
l 
T a b l e I WATER BODY PREFERENCE OF ANGLING PARTIES 
Water Body 
SamDlinq Season 
Early Late Total 
Brooks and Streams 4 32(81) 41(18) 33(99) 
Rivers 18(45) 2(1) 15(46) 
Ponds and Lakes 6(16) 4(2) 
6(18) 
Any Running Water 20(51) 43(19) 
23(70) 
No Preference 24(62) 9(4) 
22(66) 
N 255 44 
299 
Jper cent of total with actual number of parties in parentheses. 
T A B L E 6 , 7 
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Table 8. COMPARISON OF ANGLER PREFERENCES FOR BROOK TROUT BASED ON 
WATER BODY PREFERENCES1 
Species 
Preference 
Criteria 
Water Body Preferences 
Brooks 
and 
Streams Rivers 
Lakes 
and 
Ponds 
Any 
Running 
Waters 
No 
Preference 
Species Sought in 
St. John Drainage 
Brook Trout 95 43 14 68 64 
Other2 4 3 4 2 2 
Species Fished for Most 
(total fishing in all 
drainages) 
Brook Trout 98 46 15 70 59 
Other2 1 0 3 0 7 
Species Desired Most 
(all fishing experiences) 
Brook Trout 96 42 13 66 58 
Other2 3 4 5 4 8 
Total No. of Parties per 
Water Body Preference 
Category 
99 46 18 70 66 
l 
Reported as the number of parties of a total of 299 responding to both 
questions preferring brook trout or other species compared to their 
water body preferences (Table ). 
2 
Other species preferred by anglers included landlocked Atlantic 
salmon, lake trout, brown trout, white perch, "bass", and bluefish. 
T A B L E 8 
Table 9. LOCATIONS FISHED BY ANGLING PARTIES INTERVIEWED AT 
ACCESS GATES 
2 Samplinq Season 
Location Early Late Total 
St. John R. and Tributaries 
Allagash R. to 
Chementicook Str. 
(including Little Black R.) 74(179) 56(24) 71(203) 
Chementicook Str- to 
White Brk. (excluding 
Big Black R.) 7(17) 16(7) 8(24) 
White Brk. to Ninemile Brk. 2(6) 0(0) 2(6) 
All Areas Upstream from 
Ninemile Brk. 2(6) 0(0) 2(6) 
Big Black R. and Tributaries 6(15) 14(6) 7(21) 
More than One of the Above 
Subdrainages 8(20) 14(6) 9(26) 
243 43 286 
V e r cent of total with actual number of parties in parentheses. 
2 
See Figure for locations of listed waters. 
T A B L E 10,11 
Table 10. FISHING METHOD USED BY SAMPLED ANGLING PARTIES1 
Method 
Sampling Season 
Early Late Total 
Fly Fishing 21(52) 11(5) 19(57) 
Bait Casting 
(worms) 
48(121) 53(24) 49(145) 
Fly Fishing and 
Bait Casting 
29(74) 36(16) 30(90) 
Trol1ing 2(5) 0(0) 2(5) 
N 252 45 297 
l 
Per cent of total with actual number of parties in parentheses. 
l 
Table 11. SHORE AND CRAFT UTILIZATION BY SAMPLED ANGLING PARTIES 
Sampling Season 
Shore or Craft Early Late Total 
Shore (no craft) 74(190) 62(28) 72(218) 
Canoe or other Craft 11(28) 22(10) 13(38) 
Combination Shore 
and Craft 
15(38) 16(7) 15(45) 
N 256 45 301 
*Per cent of total with actual number of parties in parentheses. 
T A B L E 10,11 
Table 12. CATCH BY SPECIES REPORTED BY ANGLING PARTIES 
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Species 
Sampling Season 
Early Late Total 
Brook Trout 
No. Caught 5407 1218 6625 
No. Retained 4718 1055 5773 
Landlocked Atlantic 
Salmon 
No. Caught 6 1 7 
No. Retained 4 1 5 
l 
Lake Trout 
No. Caught 1 3 4 
No. Retained 1 3 4 
l 
Whitefish 
No. Caught 14 0 14 
No. Retained 1 0 1 
l 
See text for explanation. 
Table 13 CATCH OF BROOK TROUT PER RECORDED ANGLING EFFORT 
Catch and Effort Sampling Season 
Reported by Anglers Early Late Total 
Total Catch of Brook Trout 5407 1218 6625 
Total Anglers 693 137 830 
Total Angling Effort in 
Angler days 
1493 261 1754 
Mean Catch per Effort 
(brook trout per angler-day) 
5.6 5.3 5.5 
5 T A B L E 1 2 , 1 3 
Table 14. TOTAL BROOK TROUT CATCH AND ANGLING EFFORT ESTIMATED FROM 
THE SAMPLE1 
Population 
Parameter 
Estimated Value 
Mean per APHD Total 
Brook Trout Catch 
Anglers Exiting 
Impact Area through 
Access Gates 
Angler-days of 
Fishing Effort 
19.9 ± 2.8 
2.5 ± 0.2 
5.7 ± 1.2 
21,610 ± 3,058 
2,683 ± 218 
6,199 ± 1,332 
1 
Estimates are for the population of 1086 available Access Point 
Half-Days existing in the period 26 May through 15 August 1976. 
Each estimate is given with its 95 per cent confidence interval. 
T A B L E 10,11 
1 
Table 15. DISTRIBUTION OF FISHING EFFORT WITHIN IMPACT AREA 
Area 
Mean Effort2 
per Day 
2 
Total Effort for 
the Sampling Period 
St. John Main Stem: 
Ninemile Brook to 
Big Black River 23.6 + 4.3 1940 ± 352.6 
Big Black River to 
Chementicook Stream 7.0 + 1.7 574 ± 139.4 
Chementicook Stream 
to Little Black R. 14.6 + 5.1 1202 ± 418.2 
Little Black River 
to Fort Kent 10.9 ± 3.4 893 ± 278.8 
Big Black River 6.2 ± 0.9 506 ± 73.8 
Little Black River 4.8 ± 0.6 394 ± 49.2 
Total Impact Area 67.2 ± 13.3 5509 ± 1091. 
Estimated from stratified sample of instantaneous angler counts for 
the period 26 May - 15 August 1976. 
2 
a 
Fishing effort expressed as angler-days; estimates given with 95 
per cent confidence intervals. 
T A B L E 10,11 
Table 16. LODGING EXPENDITURES BY ANGLING PARTIES1 
Dollars 
Sampling Season 
Early Late Total 
0 94(241) 95(42) 94(283) 
2.^25 2(5) 0(0) 2(5) 
26-99 3(7) 2(1) 3(8) 
>100 2(4) 2(1) 2(5) 
Median per Party per 
Trip 
$0.06 $2.02 $0.06 
Total for All Parties 
Interviewed 
$780 $330 $1110 
N 257 44 301 
Table 17. FOOD EXPENDITURES BY ANGLING PARTIES1 
Sampling Season 
Dollars Early Late Total 
0 43(111) 48(21) 44(132) 
1-10 21(53) 11(5) 19(58) 
11-25 17(43) 30(13) 19(56) 
26-100 12(31) 10(4) 13(35) 
>100 7(18) 2(1) 6(19) 
Median per Party per 
Trip 
$4.62 $3.00 $4.62 
Total for All Parties 
Interviewed 
$6489 $706 $7195 
0 256 44 300 
V e r cent of total with actual number of parties in parentheses. 
T A B L E 16,17 
Table 18. USER FEES PAID TO NORTH MAINE WOODS BY ANGLING PARTIES 
Dollars 
Sampling Season 
Early Late Total 
0 46(119) 54(24) 48(143) 
1-10 36(94) 34(15) 36(109) 
11-25 12(31) 7(3) 11(34) 
26-99 5(13) 4(2) 5(15) 
Median per Party per 
Trip 
$2.79 $0.42 $2.38 
Total for All Parties 
Interviewed 
$1767 $206 $1973 
N 257 44 301 
l 
Table 19. TRAVEL EXPENDITURES BY ANGLING PARTIES 
Sampling Season 
Dollars Early Late Total 
0-5 48(122) 51(22) 48(144) 
6-15 26(67) 32(14) 27(81) 
16-30 14(37) 9(4) 14(41) 
>30 11(29) 7(3) 11(32) 
Median per Party per 
Trip 
$6.18 $5.44 $6.12 
Total for All Parties 
Interviewed 
$3601 $512 $4113 
N 255 43 298 
V e r cent of total with actual number of parties in parentheses. 
T A B L E 16 ,17 
1 
Table 20. MISCELLANEOUS EXPENDITURES BY ANGLING PARTIES 
Sampling SeasDn 
Dol1ars Early Late Total 
0 88(226) 84(37) 87(263) 
1-25 7(19) 14(6) 8(25) 
> 25 5(13) 2(1) 5(14) 
Median per Party per 
Trip 
$0.07 $0.19 $0.07 
Total for All Parties 
Interviewed 
$1099 $149 $1248 
N 258 44 302 
l 
Per cent of total with actual number of parties in parentheses. 
TABLE 10,11 
Table 21. SUMMARY OF EXPENDITURES BY ANGLING PARTIES 
Cost 
Category 
Number of 
Parties 
Responding 
Total Spent 
By Responding 
Parties 
Median Spent 
per Party 
per Trip 
Mean Spent 
per Party 
per Trip 
l 
Lodging 301 $110 $0.06 $ 3.69 
l 
Food 300 7195 4.62 23.98 
Guide Service 302 112 0.02 0.37 
l 
User Fees 301 1973 2.38 6.55 
l 
Travel 298 4113 6.12 13.80 
l 
Miscellaneous 302 1248 0.07 4.13 
Sum of Means * $52.52 
2 
Total Spent 
per Trip 297 $15,294 $20.19 $51.49 
From Tables 1 6 - 2 0 
Calculated separately for the 297 parties for which complete data 
are available. Not additive. 
T A B L E 10,11 
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Table 22. MEAN PARTY EXPENDITURES CLASSIFIED ACCORDING TO TRIP 
DURATION. 
Expenditure 
Category 
Trip Duration 
1 Day 
(N= 175) 
2-4 Days 
(N= 100) 
5 Days or More 
(N= 25) 
Lodging $ 0.00 $ 2.90 $ 17.56 
Food 4.81 22.79 108.80 
User Fees 3.13 8.38 20.58 
Guide Service 0.11 0.00 3.68 
Transportation 8.11 16.00 28.74 
Miscellaneous 1.32 4.65 16.39 
Sum of Means $17 48 $54.72 $195.75 
Table 23. PRECISION OF ESTIMATES FOR CATCH, EFFORT, AND TOTAL 
EXPENDITURES1 
Variable Estimated Value 
2 
Per cent Error 
Total Catch of Brook Trout 21,610 7.2 
Total Anglers Exiting Through 
Access Gates 
2,683 4.1 
Total Angler-days Determined 
By Exit Interviews at Gates 
6,199 11.0 
Total Angler-days Determined by 
Aerial Reconnaissance 
5,509 10.1 
Total Expenditures $53,889 14.8 
For the period 26 May - 15 August 1976. 
Per cent error = x 100 
ht 
TABLE 22,23 
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APPENDIX A. 
MAINE COOPERATIVE FISHERY RESEARCH UNIT 
FISHERY RESOURCES UTILIZATION STUDY-1976 
DICKEY-LINCOLN SCHOOL IMPACT AREA 
Date Party No. Site Time 
Number People in Party Number Resident Licenses 
Number Anglers not requiring licenses because of age How many 
angler days? AM or PM survey Total anglers in party 
Fished: Lakes, Streams, Both. 
List up to six lakes, ponds, brooks and streams fished by party, in 
decreasing order of effort: 
a. d. 
What fish do you most prefer to catch in the St. John River country? 
Brook trout, LL Salmon, Combination (which?) Other 
Do you prefer fishing: Brooks, Streams, Rivers, Ponds, Lakes, any 
running water, Ponds and Lakes, no particular preference? 
Taking all your fishing for the year together, which species do you 
fish for most? . Which species do you most 
like to catch? - How many days did the 
party spend in the St. John Valley this trip? How many days each 
year (average) does the spokesperson fish the St. John? 
How many years have you fished the St. John . What fishing methods 
were used by party (circle all applicable)? Fly casting, Trolling, 
Bait casting (worms). 
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Appendix A. (cont.) 
What were the predominate types of bait used by party? ^ 
Fished from: Shore & Wading, Canoe, Rowboat, Outboard, Rubber boat or 
raft, Other (describe) 
How many of the people who fished caught one or more fish? . 
FISHING SUCCESS--HOW many of each species? 
Legal Kept Legal Released Subleqal 
Brook trout 
LL Salmon (Ouananiche) 
Lake Trout (Togue) _ 
Whitefish 
Pickerel 
Perch 
Other: 
ECONOMIC DATA 
Permanent residence of party spokesperson: State or Province 
County Town 
How many miles from residence to the St. John . 
If trip originated from a temporary or seasonal residence closer to the 
St. John than permanent residence, give origin of trip and distance to 
the St. John: State or Province Town Distance 
What is spokesperson's age . 
What is spokesperson's family income level before deductions (show card) 
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Appendix A. (cont.) 
Estimate of amount of money (dollars) that party spent on this trip to 
the St. John: 
Lodging Food 
Camping & User Fees Guide Service 
Gas & Auto Service Miscellaneous 
Did the party utilize services of professional guide? . If yes, 
how many guides? and how many days? . 
For lodging, did the party utilize: Forest Campsites, Privately owned 
campground, Sporting camp, Motel, Tourist Rooms, Other (describe): 
If camping, did the party use: Tent, Tent trailer, Camper trailer, 
Pick-up camper, Motor home, Other (describe): 
CARD CONTAINING INCOME BRACKETS SHOWN TO PARTY SPOKESPERSON: 
What was your 1975 family income before deductions 
for taxes, Social Security, etc.? 
1) under $ 5,000 5) $20,000 - $24,999 
2) $ 5,000 - $ 9,999 6) $25,000 - $29,999 
3) $10,000 - $14,999 7) $30,000 $49,999 
4) $15,000 - $19,999 8) $50,000 or more 
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APPENDIX B. 
DESCRIPTION OF THE SAMPLE 
Table • summarizes the projected and achieved sampling proportions 
for the various strata. The purpose of this Appendix is to record 
the number of parties actually interviewed according to the various 
time and place divisions used in constructing the strata. Such 
information may be of value in constructing similar surveys in the 
future and in evaluating the effectiveness of this survey. 
CENSUS SITE 
Gate 
l 
Number Parties 
Interviewed 
Frequency 
(Per cent) 
Cumulati ve 
Frequency (Per cent) 
Dickey 191 62.4 62.4 
Allagash 35 11.4 73.8 
Estcourt 30 9.8 83.6 
2 
Little Black 21 6.9 90.5 
St. Pamphile 20 6.5 97.0 
Canoe landings 6 2.0 99.0 
Daaquam 2 0.7 99.7 
Musquacook 1 0.3 100.0 
Number of parties that had actually fished in the St. John study area. 
The gate on the Little Black River road was never installed; vehicles 
were not required to stop and all interviews were voluntary. 
Appendix B. (cont.) 
If distribution of angling effort within the project area had not 
been one of the important types of information sought, the survey 
could have been confined to the Dickey, Estcourt and Allagash gates 
and sampled 84% as many parties at a considerable saving in labor 
and travel cost. Alternatively, the same expenditure for labor and 
travel concentrated on these three gates would have produced a lar-
ger sample of parties. 
SEASONAL DISTRIBUTION 
Month 
Number of 
Parties 
Frequency 
(Per cent) 
CUMULATIVE 
Frequency (Per cent) 
May 26 8.5 8.5 
June 158 51.8 60.3 
July 112 36.7 97.0 
August 9 3.0 100.0 
Sampling began on May 26 and included the Memorial Day weekend. 
Sampling was scheduled to end August 15 but actually ended August 9 
because of washouts associated with hurricane Belle. Three scheduled 
weekdays and two scheduled weekend days (15 samples) were lost. 
DAY OF WEEK 
Number of Frequency Number Days Parties 
Day Parties (Per cent) in Season Per Day 
Sunday 88 28.8 12 7.3 
Monday 20 6.5 9 2.2 
(non-holiday) 
Tuesday 23 7.5 11 2.1 
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Appendix B. (cont.) 
Wednesday 31 10.1 12 2.6 
Thursday 13 4.2 12 1.1 
Friday 23 7.5 12 1.9 
Saturday 91 29.7 12 7.6 
Holidays 
(Mondays) 
17 5.5 2 8.5 
Difference between number of parties interviewed on weekdays and 
weekend days reflects increased sampling effort on weekend days to 
some extent. 
TIME OF DAY 
Closest Number of 
Hour Parties Interviewed 
Frequency 
(Per cent) 
Cumulative 
Frequency (Per cent) 
700 1 0.3 0.3 
800 1 0.3 0.7 
900 11 3.6 4.3 
1000 8 2.6 6.9 
1100 22 7.2 14.2 
1200 11 3.6 17.8 
1300 23 7.6 25.4 
1400 16 5.3 30.7 
1500 23 7.6 38.3 
1600 38 12.5 50.8 
1700 42 13.9 64.7 
1800 36 11.9 76.6 
1900 21 6.9 83.5 
2000 37 12.2 95.7 
2100 13 4.3 100.0 
This table clearly illustrates a preponderance of afternoon and 
evening trip completions. Less than 20 per cent of the parties 
Appendix B. ( c o n t . ) 
completed fishing in the morning. If sampling had been discontinued 
at 1700, 35 per cent of the parties interviewed wculd have been 
missed. On the other hand, only 7 per cent of the parties would have 
been missed if the sampling day had begun at 1100 instead of 0700. 
ANGLERS SAMPLED PER STRATUM 
Stratum 
Number Times 
Sampled 
Number Anglers 
Checked 
Mean Anglers 
per sample 
£arly Season 
Major Access 
Weekend/hoiiday 
Morning 17 110 6.5 
Evening 34 221 6.5 
Weekday 
Morning 22 68 3.1 
Evening 39 181 4.6 
Lesser Access 
Weekend/holiday 
Morning 11 10 0.9 
Evening 17 64 3.8 
Weekday 
Morning 12 13 1.1 
Evening 25 26 1.0 
Late Season 
Major Access 
Weekend 
Morning 5 8 1.6 
Evening 13 86 6.6 
Weekday 
Morning 9 14 1.6 
Evening 16 24 1.5 
Lesser Access 
Weekend 
Morning 1 0 0.0 
Evening 4 3 0.8 
Weekday 
Morning 8 2 0.2 
Evening 9 0 0.0 
Stratification by season was clearly effective. In only one c a s e -
weekend evenings at major access points—did the number of anglers per 
sample in the late season approach the number in the early season. 
Appendix B. (cont.) 
Stratification into major and lesser access was also effective; it 
would have been more effective if Allagash gate had been included in 
the major access category. As noted above, the Little Black access 
point should probably have been handled differently considering the 
fact that it was not operated during the sampling season. Stratifi-
cation into weekdays versus weekend days and holidays was more effec-
tive at major access points than at lesser access points and more 
effective in the early season than the late season. Stratification 
into morning and evening half days was effective in only two cases— 
on weekend evenings at lesser access points in the early season and 
at the same time at major access points in the late season. Recall, 
however that mornings extended from 0700 until 1400 and evenings 
from 1400 until 2100 while 50 per cent of the anglers exited between 
noon and 1800. 
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